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Good morning-it is a real pleasure to be here witi all of you in beautiful Serni-Ah-M~! 1 look fen+’ard
10the nexl couple of days-based on past experience, this is a meeting well worthwhile.

Let me stan by Lhart.kingBob I-Mb, Bob Bulq, and Will Russell for organizing this morning’s panel.
/md whiie I’m at it, let me note for Lherecord that all of us owe a great debt of gratitude to Bob Buley and
Will Russell for their outstanding effork to promote the advancement of human factors within the airline
rxmmuniy. Their efforts. under the aegis of the ATA Human Factors Task Force, have been instrumental
in pro~tidinga broad blueprint for needed human factors efforts as embodied in the National Plan for
Human Factors. and in securing needed suppon from both government and industry organizations, Th~
hme done an impressive jobfthanks Bob and Will, and thanks to ail of you for suppxting their efforts.

The top!c for our panel today is the real world of human factors, a topic tit not tcmmany years ago many
of :our predecessors might have said is an ox?noron, I will never forget a comment made by Han
Langer”s predecessor (several times removed), Bill Dun.kle,about his \tiew’sof NASA scientis~ in
general. and human factors specialists in particular, “Human factors scienth.” Durdde said, “always
seem 10me to be a bunch of people w-ring white coats, -Led around a big table, holding hands. and
~“mg 10establish contact witi t-heIi\-ing!” And lest you get the wrong impressio~ let me add quickly
Mat Bill Dunkle was an extremely important, early proponent and supporter of human factors efforts to
lmpro~e aviation safe~-w;thoul his earl:; sttppon, the NASA program night well have gone nowhere

But Durrkle”spint ;vas a good one, then and fortunately to a much lesser extent, now AH too often.
human factors specialists ha~e not been god at esmblishlng effective contact with the li~ing, and for this
reason. their work has often had little signi!icam impact upon the re,d world. Too often. there has been.
and continues 10be. a genuine disconnect between”the profession and those people. Iike yoursdves. who
need practical. effective. and timely solutions to problems. The purpose of this panel, as I understand it M
10 s~epback and take a look at where human factors stands, including a lcmkat some of the successes. and
a look al some of the artm where we”need to redouble our efforts. As always, your support for Lhis\vork 1s
absolute]} cntical—wihout you there is no cmomer. no consumer, and therefore. no market.

I thought it might be useful to .stN-Iat the beginning-with a definition of “human factors.”
Unfortunately. the term has come to have many meanings, especially in the popular press. One of my
fa~onte e.xa.mplesof this occurred a couple of years ago in New York City where I accompanied the “go-
te.am””to conduct an irmrestigationof a fatal subway accident. As frequently happens in these situations.
one of the local papers, a classic New York tabloid, did a “human interest” story on the investigative team.
lnclud]ng Board Member Jokn Lauber. Although I tied carefully during the intenlew to define what
human factors is ~1 about. the headline the nest day told the sto~, “NTSB Tam Headed by Doctor of
Human Tragedy” When I got started in this business, 1didn’t realize just what I was getting into!

Le[ me stan Nih what human factors is NOT, It is not clirucal p~cholo~. it is not counseling
pmcholo~. it is not hand-holding. let‘s-be-warm-and-tizzy-hot tub stuff (although I personally have
nothing against hot tubs or warm and fuzzy stuff), Human factors people do a 10[of analysis. but t_hey
don’t “anal}ze people’”i.fyou get my drift.
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Hm factor IS an eckczic combination of engineering, experimental psychology, ncuroscierm,
computer science, and ergonomi~literally, “the science of work.” It is the application of scientillc
methodology and principles to the srr.tdy,desigm maintenance, and operation ofcomplcx man-machine
vsrerns. Human factors fwuses upon individuals, team, and orgmhtiom; and upon controls, displays.
and tasks. The primary objective of human factors engineering is to optimize the performance of systems
~ a&pting humans to t.hc machines, for example, through training and by adapting the machines to the
humans, for example. through the application of such design principles as “Controkiispiay compatibility”
Human factors is, in shofi a cenwa.1,crir.icd mmponenl of systems engineering.

Let’s take a quick look at where we’>’ecome in aviation human factors. One of the best examples of how
hw factors research can cxxtribute to the sd.stion of real-world problems is CRM4rew Resource
Management-d-ie notion that flying a modem aircraft invohs considerably more than simple stick-and-
rudder skiIls Decision-making, communications, and good leadership and followership skiHs are just as
important (o the safe and Mrcient operation of your aircraft as are the highly tuned manual control skills
Lraditional!yassociated with being a pilot. h is now diilktdt to go anywhere in the world and find no
indication of at leas some understanding or appreciation of the import.amx of good CRM. The cxxtcqx is
being appIied in diverse organizations around the globe, although I must say, still with widely varying
degrees of eilicacy and success. N=ertheless. it is clear that the concept has had a major impact upon the
wa} ~~etrain airline pilots meryw here It’s an area that several of us here, including Clay and myself.
hm e had a long association with, and I know that I can speak for bodr of us when I say that we arc ve~
proud of u hat has been accomplished in this area

Another comparath”e human factors success story can be found in the NASA fatigue countermeasures
program There is an entire panel d~oted to tkis topic later on this progrm. so I won’t dwell on it here.
but i{is another esampie of how reai-worid oriented. scientifk+ sound human factors research can
make a genuine contribution to safety and efficiency in aircrafi operations.

WhIIe recounting where we have come in this area, let me also note that, compared to a decade or WO
ago. tie oWrational community is much more highly aware of the importance of human factors problems
and solu(ions Note. for example, tit it is difficult to pick up any trade publication, aviation safety
journal. or other a~iauon-oriented publication withoul finding frequent reference to human factors issues
in the afiation world. I take it as a special tribute to the human factors community that this pad comes
first m your busy program, and that two other scheduled panels are also focused on human factors issues
Agatn. Nis di..flicuh10go an}vhere in the op.%at.ionalworld and not find some example illustrating the
fact M as a communitj, the a~iation indumy is now much more knowledgeable about human factors
problems. and solutions. than prm-iously. ICAO has implemented requirements for pilot licensing that
include a human factors educational component. Accident investigation authorities now nearly
urm ersall: appl} some form of human factors inquiry in their conduct of official accident invcstigauorw
incIud]ng esaminauon of indi~tidual. team, and corporate crdtural factors as dtey might be related to
indiv}duai accidents. Ail the major airframe manufacturers employ human factors ptwtitionets in various
stages of the design process, again with varying degrees of success. Government regulatory authorities
lilte~ise now displa~ significant appreciation for the role of human factors in the aviation system In short.
I tink we can safely say to Bill Dunkle Lhatthe human factors community has, in faq been successful in
establishing contact with t-heIiving. The challenge now is to keep &hatline of communication opsn.

That’s the gmd news BUI.can we just pack it up and go home? I think no~ and here area couple of
thoughts about what else we as a mmmuniq must do in tie human factors arena-and I know each of the
other panelists also intend to offer Crtelrviews on this question of where do we go from here Between the
several of us, we ought to generate a fairly comprehensive set of conomu

Let me start b] talk~rrgabout the role of human factors in design, although I know that Curt and Kath}
also w’iliaddress this area. It N clear. based on a history of recent incidents and accldcnts tit we have
no{ yet hit upon an opilrnd approach 10t-hedestgn of the interface between flight crew and highl}
automated aircraft The accident at Nagoya, the incident at Hong Kong, and previous accidents involjlng
htghl: automated aircral? all raise some unseUlin~ questions, And although these merits have Iargel}
in~ol\ed aircrti~ from one manufacturer. it is no~wise 10assume that the underlying problems don’t exIs[
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elsewhere— 1doubt rlmt any ~tiaffurers’ aircrafl are completely free of potential for human error
incidents wUor accidents; i.e., they ha~re,ifieren[ in their design, whal Professor Jmes Reason calls,
latent failures: pahogenic bugs that will only-me manifest under the “tight” set of conditions,
sometimes With only embarrassing consequences, Md sometimes with U@C on=. wt this says to me
is that human factors considerations are mill not sufllcient.fyintegrated into the dmign process; it’s not
LM manufacturers are producing bad designs, but hey are not optimal designs, and they can, on
cccasion. trap the unwary (and sometimes even the wary]. I think what is required is a more systematic.
forrnaJ approach that incorporates human factors exqmise not only in the preliminary and initial design
stages of a product qcle, but throughout tha( product’s service life, making use of iflorrnat.ion learned
from m-smite experience for appropriate design modifications, when appropriate, but probably more
importantly. using such feedback from line SCM= to other elements of the q’stem, most importamly,
procedure development. and training and educatiorud programs. in she% ultimate solution of human
factors related design issues is dependent upon the application of a true systems approach. Clearly, one
implication of this is that a formal, open line of communications between you, the maintainers and
operators. and the manufacturers is of $itd impomrtce.

AnoLherarea of concern that I have is, unfonunmely, artd unintentionally, implicit in the discussion just
completed’ al this stage in the development and application of real-world human factors programs. the
fwus has been largely on the cockpit. It is a fact that many of our pressing problems have their origin
well beyond the cwkpi[ door, For e.sample. there is increasing recognition of and attention to the problem
of achie~ing effecti~”eintegration of cockpit and cabin crews, There are some laudable efforts underway
that appl) CRM training and operating principles to cabin crew; similar comments can be made for
dispatchers and maintenance personnel. I am a proponent of such efforts to extend the concep[ of cre~
resource managemem to the other legitimate members of the crew: I think the record clearly indicates
t.h3t such effons are n ortk’bile.

But ~naddiLionto the application of CRM principles 10maintemnce crew as well, 1think one of the areas
of highest potential payoff to you. both in terms of safety and economic benefits, is in attending to the
fun~mema] human factors of aircrafi and ~stems maintenance, David Marx, under Curt Graeber’s
direction al Boeing. has done some outstanding work in this area. and has some good quantitative drm
)Iluslrau ng ~hemagnitude of the problem (and thereby, the ~gnitude of the petentiaI rewards). They
h3\e shov-n. for example. tha[ a signi.tlcaru number of in-flight mrnbacks are directly attributable to

m3]n[enance error, The ve~ same principles of human error management and containment that apply to
{he cockpii apply to shop and iine maintenance operations. And the very same fundamental solut.ion—
through the application of a true qstems approach to the design, manufacture, and in-s.mice operation of
alrcmft-appl} in Lhisarea 100,

Yep slm]lar comments can be made in one other area that also has direct. bot[om-line impact on af-iar.ion
sde~ and economics. alr trfilc umtrol, Again. there are efforts undem’ay to apply such concepts as
CR\l 10the alr tralT]c control suite: these seem to be promising. But also again. fimdamenral human
factors Issues ranging from selection and training, to task and equipment design, have no[ been adequately
addressed a! this t]me. Although outside your direct contro!, it seems clear to me that you have a \ital
ln[eres[ in seeing Lha[these issues are effectively weated, and the sooner the better.

LeI me close on another point that I want you to consider I mentioned at the outset of my remarks the
Nauona] plan for Human Factors. develo~d by clay Foushee during his stay at the FAA using the broad
blucpnm pro~”ided by the ATA Human Factors Task Force. Although Clay did a tremendous job in
o~erseelng the prelimina~ de~elopment and deployment of the plan, his departure left a hole that has
ne~er been filled, I can’t in g~ ~nscience dance around the issue—I believe the NatioMl Plan for
Human Factors is withering on the \-ine and has a good chance of dying unless here is a concerted effort
[o resurrect ][ b! you and others who are the ultimate customers for its products. NASA-Ames, the
]nsu[u[]onal home of much of the research, and now. apparently, Fti’s RE A D effort are undergoing
major reorganizations. lhus rmmpounding the danger, at lest m the short term The program needs
SUppOrt. and most ~mponantl:. leadership, to reverse the entropic dissolution of what once was a highl!
promis]rtg start This is on]! like]! to hap~n with your direct support and eflons The Administrators of
both \hc F.4A and K.AS.4 need to hear directly from y(x, the consumer of their pnma~ products. that }OU



support the effons of both agencies in this hd area. CongmssionaJ leaders need to know of t-hissupport
as well. And I urge you to continue your supwrt for these acti~ltks through the committee aructure of
your Uade asswiation; tit of cow-se, includes pro~’idingadequxe reso”um—+xmpie-to make the system
work Such activities are tital if we are, as an industry, ever going to grealy diminish the proprtion of
accidents due to human error. If we don’t succeed in this, we are dooming ourselves to rep%it Lhesad
eqxriences of those who have gone before, and stand in danger of loosing Lhe es!abiished lines of
communication with Lhe living.

Thanks again. and I look fomard to hearing your ~iews on this rnauer
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